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1 INTRODUCTION 
The writer already stated that the variation range of each feature was very 
wide ill Plumatella repens (Toriumi 1955 A). The materials examined previously 
were from Japan (45 local{ties, 75 materials), North America (3 materials) and 
Europe (13 materials). They . were identified by the North American and 
European workers. 
No analysis was made at that time on the cause of the wide range in·variation, 
although the relation between the features and the environmental factors was 
reported. ·rn the previous observation, it was clarified that the features of Tsuta-
nD.ma materials varied in a wide range by rearing. The reared material produced 
"smaller statoblasts than those ·of the natural habitat. This fact' suggested that 
the wide variation was caused by the environmental conditions. 
The floatoblasts o{ the reared . material were somewhat larger than those of 
the material from Se~dai which w~; reared at the same time.· From these facts, 
the question arose as to whether the wide variation range of the statoblast is caused 
only by the environmental !actors. On this problem the writer made some 
additional observations on the present species and obtained the results given in the 
present report. 
2. DIFFERENCE IN THE SIZE OF THE FLOATOBLAST AMONG THE MATERIALS 
A. The following question first arose on the rearing observation mentioned above. 
The result of the rearing observation· on the Tsuta-numa material may have 
been by chance, because the procedure of observation was rough. To solve this 
problem, observations were made in the laboratory using the typical floatoblasts 
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of P. repens, which had the reticulation and the tuberculation on the surface of the 
capsule (Toriumi 1955 A, p. 59). 
Observation l 
Materials. (a) Those from Tsuta-numa, near Aomori City 
(b) From a reservoir at Asamushi, Aomori City 
(c) From a reservoir, Yohee-numa, Sendai City 
Although the fl.oatoblasts collected were typical, they showed a little difference in 
measurements among the materials. 
Method. The fl.oatoblasts were taken out from the materials floating on the 
surface of each reservoir in November 1968, and the Tsuta-numa material was 
from the colonies sessile on submerged twigs in October 1968. 
The fl.oatoblasts of each material were put in a small dish as shown in Fig. l. 
The dishes were put in an incubator at 25°C. The young colonies that originated 
from these fl.oatoblasts, which had two or three polypides, were removed from the 
little dish with a needle and transferred to new dishes shown in Fig. 2. The dishes 
were cleaned every day with a little wooden spatula and the water was renewed 
once a day with pond water warmed to 25°C. Cultured protozoans were added to 
the pond water as the diet. 
Result. All the colonies of each material showed all the characters typical of 
P. repens. One largest colony was picked out from each material and the newly 
formed fl.oatoblast s of the first generation were examined on March 3rd, 1969, and 
those of the second generation on September 11th, 1969. The measurements are 
shown in Table I. The fl.oatoblasts of the Tsuta-numa material were largest in 
length and in width and those from Asamushi smallest. The shape of the former 
was narrower than the others. The relationship between the Tsuta-numa and 
Y ohee-numa materials equalled that of the rearing observation made in Sendai. 
A similar observation was made on different materials from two localities. 
Pond water 
Fig. 1. Dishes used for germination of floaipblasts. 
The floatoblasts were pu~ in the small dish. 
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Fig. 2. Dishes used for rearing of colonies. 
1st generation 













































:iVIaterials. (a) Aomori No. 3 C from a reservoir at Daishaka near Aomori City. 
(b) Morigo Lb, from a reservoir at Morigo, Rifu-ch6 near Sendai 
(c) Morigo SF, from the reservoir at Morigo 
Method. The procedure and the vessels used were the same as those in Obser-
vation l. 
Result. All of the reared colonies showed the characters typical of P. repens 
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Fig. 3. Difference of the ftoatoblasts. 
A-Tsuta-numa B-Asamushi xSO September 13th, 1969 
The floai;oblasts from Tsuta-numa are always larger and narrower in shape tho.n those of th 
~. . 
Table II 
Dimensions of floatoblast 
1st generation Length (rom) I Width (mm) 
July 6th, 1969 ,(.mean) (mean) 
iVIorigO Lb I 0.383 0.282 




September 17th, '69 I 
MorigO Lb 0.378 0.278 
Aomori No. 30 0.367 0.282 
MorigO SF 0.350 0.269 
Ratio (L/W) I Number of 
(mean) readings 
1. 36 60 




1. 29 46 
in the features. Among the three materials (a~ c), however, the differences of size 
and shape were recognized in the floatoblasts Bs shown in Table II. · 
The ma~erial Mo~igo Lb is largest in length and naiTowest in shape through 
two generatwns, while the material Morig6 SF showed the smallest value in 
length and the roundest ratio in shape of floatoblast. In width, the inaterial 
Aomori No. 3 0 showed the largest value through two generations. It cannot be 
considered that the relation among the materials in dimension and shape of 
floatoblast was by chance. 
From the results of the two observations, it may be said that (a) the materials 
from different localities differ in size and in shape of floatoblast and (b) th 
difference is not temporary. e 
B. The difference among the colonies originated from one colony was observed to 
analyze the difference of the materials. 
Observation 3 
Materials .. (a). Material from Tsuta-numa 
(b) Yohee-numa No.2 
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(c) Aomori No. 3 0 
(d) Morig6 Lb 
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Method. The floatoblasts from one colony of each material were germinated in 
the small dishes mentioned above and reared at 23°-25°0. Each colony was 
reared in. a small dish, 7.5 em in diameter and 1.8 em in depth. Four dishes, two 
contained the colonies of the Tsuta-numa material and the other two of the 
Yohee-numa No. 2 material, were put ill one large dish, 19.5 em in diameter and 
4 em in depth. The other' procedure is similar to that of the previous observations. 
The same method of observation was adopted in the materials (c) and (d). 
Result. The Tsuta-numa and the Yohee-numa materials were examined on July 
6th, 1969. The two colonies that originated from one colony showed no difference 
in size and shape of the floatoblast, while a marked difference was recognized 
between the two materials. 
The same result was obtained from the materials of Aomori No. 3 0 and 
Morig6 Lb which were examined on September 17th, 1969. (Table III). 





September 17th, '69 
MorigoLb a) 
b) 




Dimensions of floatoblast 












Ratio (L/W) Number of 
(mean) r~adings 








Although the materials from the different localities showed a marked difference 
between them, the colonies that originated from one colony showed no difference 
in the measurement of the floatoblast. 
C. The relation among the materials from different localities was observed. The 
floatoblasts of the materials reared at the same time and examined on July 6th are 
shown in Table IV. 
The variation ranges of size do not overlap between the smallest Morigo SF 
material and the largest Tsuta-numa material, but the two are connected by many 
transitional values. Such relationship of the materials as this was also seen among 
those examined on September 17th, 1969. 





Aomori No. 30 
Aomori No. 7 I 
Aomori No. 3 B 











Dimensions of floatoblast 
Mean and variation range in each material 






















Dimensions of floatoblast 

















1\fean and variation range in each material 
September 17th, 1969 
·I Length (mm) I Width (mm) I Ratio (L/W) 
0.418 0.303 1.37 
0.39-0.43 0.28-0.31 I. 30-1.49 
0.378 0.278 I. 35 
0.35-0.41 0.26-0.29 1.21-1.44 
0.367 0.282 I. 30 
0.33-0.39 0.26-0.29 1.19-1.45 
0.359 0.268 1.33 
0.34-0.37 0.25-0.28 1.27-1.41 
0.350 0.269 1.27 
0.32-0.37 o. 25-0.28 1.19-l. 35 
0.346 0.262 1.32 




















among them in size and shape of their floatoblasts, but they are united by tran-
sitional forms. 
3. ~THER. DIFFERENCES AMONG THE MA'fERIALS 
Observations were made as to whether the materials differ from one another 
·in the features other than mentioned above. The materials observed were from six 
places. Among them, the colonies of the Asamushi material were reared .from Au-
'gust 25th, 1968. Rearing was made on the materials from Tsuta-numa, Yohee-numa 
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and the reservoir Morigo from January 6th, 1969. On the other materials, the rear-
ing was made from May 7th, 1969. The features examined are as follows; 
(a) Appearance of colony and branch, frequency of budding 
(b) Shape of zooecial tip and zooecial tube, length and width of zooecial 
tube 
(c) Thickness, degree of incrustation and chitinization of ectocyst 
(d) Tentacle number 
(e) Ornamentatio;,_ on capsule of floatoblast 
(a) The colonies of the Asamushi material always showed less frequency of 
budding and branching than the others. The appearance of the branch was almost 
straight with slender zooecial tubes and thus, the colony was widely open in 
appearance. This form of colony was often seen in the field materials that grew 
on a flat substratum. 
The other materials were slightly dense in appearance of colony in comparison 




Fig. 4. Fig. 5. 
Fig. 4. Difference of the appearance of branches. 
A-Shige-nurria B,O-Asamushi D-Yohee-numa E-Morigo SF x 10 A, C, D, E--September 
17th, 1969 B-Sep'l;ember 27~, 1968 Note the direction of the zooeoial t_ips. The 
difference is always seen under the same rearing condition. 
Fig; 5. Difference of the width of the zooecial tubes. 
A-Yohee-numa B-Shige-numa x100 Sepi;ember 17th, 1969. 
The width of t_he tubes of the former locality is always narrower than that of the latter. 
(b) Differences in the features of the zooecial tube were seen in various degrees 
among the materials. As for the width of the tube, comparison was made at the 
basal part of the 3rd zooecial tube of the branch. The widest tubes were measured 
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Table VI 
Number of tentacles in each material 
Shige-numa 
MorigO Lb 
Aomori No. 3 C 
Asamushi 
G 
Mean and variation 
















Fig. 6. Re"l{iculation and "t;uberoulation on the capsule September 17th, 1969 x460 
A-0 Shige-numa material A-peripheral part on dorsa.! side 
The tubercles on the capsule are always large in comparison with the other materials. B-
cent.ral part on dorsal side Ridge of retioulat:ion is narrow in ,this material. 0--centra.l 
part on ventral side Tubercles are always present in this ma;t:eria.l. 
D-H Asamushi material D-peripheral part on ventral side E-peripheral part on dorsal 
sid? F,G:-ce~~al.pa~. on ~orsal s~de Tubercles are obscurely present or absent. Ridge of 
ret.wula.tiOn ts w1de m t;h1s mat.reml. R-centra.l part on ventral side Tubercles are clearly 
seen on this side. 
I-K Yohee-numa mat;erial !-peripheral part on dorsal side J-oentral part; on dorsal side 
K-cent;ral part; on venli_ral side Tubercles are obscurely presenli_ or absen~ on ~his side. 
in the Tsuta-numa and the Shige-nnma materials, and the narrowest in the Aomori 
No. 7 materials. 
(c) Difference of the thickness of the ectocyst was also seen in various degrees. 
On the chitinization and the incrustation no difference was recognized among the 
materials. 
(d) A relatively marked difference was seen in the tentacle number as shown 
in Table VI. 
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(e) The materials also showed difference in ornamentation* on the capsule 
of the ftoatoblast. The tubercles at the peripheral part on either side of the 
Tstuta-numa and Shige-numa materials were large in comparison with those of 
the others, but the ridge of reticulation was narrow in these materials (Fig. 6, A). 
In most cases the tubercles were seen at the central part on the ventral side, but 
in the Yohee-numa materials, the tubercles were obscurely present or absent 
(Fig. 6, K). At the central part on the dorsal side of this material the tubercles 
are clearly seen, while those at the same part of the Asamushi material were 
obscurely present or absent. The ridge of the reticulation on the dorsal side in 
the Asamushi material was widest. 
From the comparison among the materials from Tsuta-numa, Yohee-numa, 
Asamushi and Morig6, made from March 3rd 1969 to September 17th 1969, it 
may be said that the difference in the features is not a temporary one and is of 
hereditary nature. 
4. CONSIDERATION ON DIFFERENCE 
As seen in Table III, the colonies originated from one colony, namely the 
colonies belonging to one group, show no difference in their respective features, 
whereas the colonies from different localities show difference from one another. This 
difference is considered a hereditary one as already mentioned. Therefore, the mate-
rials which showed difference under the same condition should be regarded as belong-
ing to different groups. 
To analyze the groups the differences among the various species should be 
compared with one another. 
When the writer compared the Plumatellas with one another, the materials 
which were in an entangled state on one sbstratum were collected (Torinmi 1956 
C). Namely the comparison was made on the materials that grew under the same 
environmental condition. The species showed a marked difference in each feature 
and no transitional form was seen among them. In this comparison, therefore, the 
species were distinguished easily. The same result was obtained with the following 
species which were reared under the same condition and examined on February 
15th, 1969. 
(1) P. repms (2) P. emarginata (3) P. casmiana (4) P. vorstmani 
(5) P. frnticosa (6) Hyalinella minuta (7) H. punctata 
All the species showed the specific characters already reported by the writer 
and no transitional form was found. 
But the groups mentioned above have the essential features of P. repens and 
the difference among the groups is quantitative and they are linked by transitional 
* When t:he :floatoblast is immersed in KOH solution and heated, it separates into two valves 
and the ornament;at;ion may be observed easily. 
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forms. And the differences seen among the groups are slight in comparison with 
the interspecific differences. These facts prove that the groups are intraspecific 
groups of P. repens. Therefore, it may be said that P. repens is a polytypic species 
as in the case Lophopodella carteri (Toriumi 1963-1964). 
A few groups are often found in one reservoir. In the reservoir Morigo, three 
groups are seen, also three in the reservoir Aomori No. 3, and two in the reservoir 
Aomori No. 7. In the Y ohee-numa material, it seems that at least three groups 
are present. Only one group is found in Tsuta-numa, and the majority of the 
small reservoirs and pools in the Sendai Area have one group respectively. From 
these facts, it may be considered that P. repens consists of many intraspecific groups. 
The Tsuta-numa material and also the other materials varied in some features 
under different rearing conditions, namely under different environmental conditions. 
Thus, it may be concluded that the wide variation range of each feature seen among 
the field materials is due to the combination of wide phenotypical and wide geno-
typical variation ranges. 
5. SUMMARY 
l. Under the same rearing condition, the materials of P. repens from various 
localities showed difference in the size and shape of the floatoblast. 
2. The difference was a quantitative one, and the materials were linked by 
transitional values. 
3. Difference was also recognized in other features. 
4. The difference is not interspecific but intraspecific. 
5. Thus, it is considered that P. repens is a polytypic species. 
6. Due to the combination of wide phenotypical and wide genotypical variation 
ranges, the range of variation of each feature is very wide in P. repens. 
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